Purpose: Patients with rheumatoid arthritis (RA) frequently have experience difficulties during daily activities since decrease in upper and lower extremity functions. The aim of this study was to investigate the association between fear of movement and age, upper and lower extremity function and functional disability in patients with RA.
INTRODUCTION
Rheumatoid arthritis (RA) is a systemic chronic autoimmune inflammatory disease characterized by synovial joint inflammation that results in functional limitations accompanied by social and psychological outcomes (1, 2) . RA is typically progressive with high functional disability levels in later stages (1) . RA is one of the most common disorders causing hand impairment in rheumatologic diseases. Although effective drug therapies have led to a major improvement in outcomes (2) , RA patients still report significant functional impairments in their daily lives (3, 4) . Clinical global assessments and laboratory parameters such as erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP) usually do not reflect the extent of functional disability in terms of patients' perspective. In addition, patients' expectations regarding relief from pain and ability to perform physical activities with their upper and lower extremities varies despite of drug therapies.
Research supporting the benefit of aerobic and strengthening exercises in cases of RA indicate that fear-avoidance beliefs about physical activity have been found to be associated with high levels of pain, poor health-related quality of life and low levels of physical activity (5) (6) (7) .
One of the most common symptoms of RA is pain, which results in an avoidance of physical activity accompanied by decreased social activities and increased social isolation (1) . Studies have examined the predictors of health-related quality of life in RA patients regarding to sociodemographics and disease-related variables (8) (9) (10) . Although disease-modifying antirheumatic drugs (DMARDs) therapy alone or in combination have been the mainstay of RA treatment, studies have largely underestimated the need to investigate the contribution of fear of movement, especially on the perspective of patient-reported outcomes (PROs).
In the literature, kinesiophobia, in other definition the fear of movement, is generally assessed either using the Fear-Avoidance-Belief Questionnaire or the Tampa Scale of Kinesiophobia (TSK) in patients with chronic musculoskeletal pain. Furthermore, fear-of-movement beliefs were found to be associated with high levels of pain, low health-related quality of life and physical activity in adults with RA in only one study (5, 11) .
Recently, TSK has also been used to evaluate fear of movement in several disease (12) (13) (14) . The TSK has been shown to identify the incidence of pain-related fear of movement in patients with chronic pain, including back pain, hip and knee osteoarthritis, in order to determine the effects of kinesiophobia on function and activity level (12, 15) . Results of these studies indicate that pain coping and social support, assessed very early in the disease process, can affect long-term functional disability and pain in RA, and suggest that early interventions focusing on pain-related avoidance factors and social resources for patients at risk may beneficially influence long-term outcomes in RA (12, 15) . However, there is still a need for disease-specific fear of movement assessments in patients with RA.
To the best of our knowledge, no studies have examined the associations between fear of movement, upper and lower extremity functional disability as a predictor of kinesiophobia in patients with RA. The aim of this study was to examine the potential predictors of fear of movement in patients with RA. We hypothesized that fear of movement in RA patients would associate with upper and lower extremity functions.
METHODS
We used a cross-sectional, descriptive design in this study. Patients were recruited from a university-affiliated hospital rheumatology outpatient clinic after visits for consultations, blood tests, and follow-ups. The study population included patients examined by three rheumatologists. The patients all had to fulfill the American College of Rheumatology (ACR) classification criteria for RA with the inclusion criteria including an age of at least 18 years, the ability to read, speak, and write in Turkish, and the willingness to provide written consent (16) . Patients with cognitive and mental problems or current severe comorbidities such as cancer or cardiovascular diseases were excluded.
A total of 88 patients (aged between 29 and 79 years) being under treatment with classical DMARDs (n=31); biological DMARDs (n=33), and the combined classical DMARDs therapy (n=24) were included in the analysis through February-August 2016. The institutional ethics committee approved the study (ECN: 18-385).
A trained researcher distributed the questionnaires and written instructions to the patients. Disease duration was defined as the interval between when the first diagnosis of RA and the date that the questionnaire was filled out.
We assessed disease activity in RA patients using the Disease Activity Score in 28 joints (DAS28), which included an assessment of the visual analogue scale (VAS) for pain, the number of tender joints, the number of swollen joints, and the ESR. Patients with DAS28 scores higher than 5.1 were considered to have active disease/high disease activity, a DAS28 below 3.2 indicated low disease activity. A patient was considered to be in remission if he or she had a DAS28 score lower than 2.6 (17).
We assessed functional disability using the Health Assessment Questionnaire-Disability Index (HAQ-DI). The HAQ-DI consists of 20 items measuring physical disabilities over the past week in eight categories of daily living: Dressing and grooming, getting up, eating, walking, hygiene, reach, grip, and usual activities. Each item is scored on a 4-point rating scale from 0=without any difficulty to 3=unable to do (18) . The alternative disability index, which does not take into account the use of aids and devices or help from others, was used in this study.
We determined the highest score in each of the eight categories and then averaged the category scores to calculate each patient's total HAQ-DI score. The total HAQ-DI scores ranged from 0-3, with higher values indicating more disability.
We used the Disabilities of the Arm, Shoulder and Hand (QuickDASH) score to assess the ability of a patient's upper extremities to perform certain daily activities based on movements within the last week (19) . The QuickDASH is a shortened version of the DASH Outcome Measure. The QuickDASH is a reliable and internally consistent tool in the measurement of RA disease activity (20) . Instead of 30 items, the QuickDASH uses 11 items to measure physical function and symptoms in persons with any or multiple musculoskeletal disorders of the upper limbs. A higher score corresponds to greater disability.
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Osteoarthritis Index (WOMAC) was developed by Bellamy and colleagues to assess outcome in osteoarthritis (21) . The WOMAC is also an appropriate measure of lower body function in RA. In addition, the WOMAC is correlated strongly with the HAQ-DI (22) . This measure is a three-dimensional (i.e., pain, stiffness, physical function), self-administered health status questionnaire. In this study, we used the Likert version. Since our primary interest was examining daily functioning, we analyzed only sum scores of the 17 items reflecting daily (physical) functioning. The total score ranged from 0 (best) to 96 (worst) (23) .
We used the Turkish version of the TSK to assess pain-related fear of movement (15) . The TSK is a 17-item questionnaire that is aimed at the assessment of fear of (re-)injury due to movement. Each item is provided with a 4-point Likert scale; 4 corresponds to "strongly agree', and 1 corresponds to "strongly disagree." Total possible scores range from 17-68, and the total score is calculated after inverting the individual scores of items 4, 8, 12 and 16. A higher score corresponds to a high level of fear of movement. A score of 37 differentiates between high and low scores.
Statistical Analysis
We analyzed the data using IBM SPSS version 21.0 for Windows (IBM Corporation, Armonk, New York, USA). We applied post-hoc power analysis following regression analysis, and the power of the study was determined to be 99%. The age, disease duration year, TSK score, QuickDASH, HAQ-DI, and WOMAC scores were the continuous variables and presented as mean±standard deviation. We evaluated the normality of the continuous variables using the Shapiro-Wilk test and indicated that TSK score, QuickDASH, HAQ-DI, and WOMAC scores were normally distributed. We determined differences between the independent groups according to continuous variables using one-way ANOVA or student t-tests, as appropriate. We conducted the pairwise comparisons (Tukey's HSD test) after one way ANOVA. Categorical variables were compared by Chi-square test. Pearson correlation coefficient was used to determine the relations between the TSK score and QuickDASH, HAQ-DI and WOMAC scores. A p value less than 0.05 were considered to be statistically significant.
The TSK score was considered to be dependent variable to predict the factors that effect fear of movement. Disease duration, age, QuickDASH, HAQ-DI, WOMAC pain, WOMAC stiffness and WO-MAC function, and WOMAC total range (%) were used as independent variables. Based on our univariate analysis, we conducted multiple stepwise linear regression analysis to reveal the dependent variable. Independent variables which p values in univariate analysis less than 0.20 were used in the multiple stepwise linear regression analysis. We used R-square (R 2 ) to compare across the models and explain the total variance.
RESULTS
The disease-related characteristics of the patients are summarized in Table 1 . The DAS28 score (p=0.952), gender (p=0.632) and age (p=0.099) were similar between the DMARD therapy groups ( Table 1) .
The combined classical DMARDs therapy group exhibited significantly better results comparing the effectiveness of DMARDs in terms of the TSK (p=0.010), QuickDASH (p=0.005), HAQ-DI (p=0.008) and WOMAC range (%) (p<0.001) ( Table 1) .
The significant correlations in the linear regression analysis were moderate between the TSK and age, QuickDASH, HAQ-DI, WOMAC Pain, WOMAC Stiffness, WOMAC Function, WOMAC Total and WOMAC range (%) (p<0.05). The disease duration was not correlated with TSK score ( Table 2) .
The multiple stepwise linear regression analysis, which is presented in Table 3 , demonstrates that only QuickDASH and WOMAC Pain were significant factors on TSK score (R 2 =0.293).
DISCUSSION
The results of the present study demonstrate that significant predictors of fear of movement were lower extremity pain and decreased upper extremity function in patients with RA. These findings, were consistent with studies showing that fear of movement contributes to explaining disability during the acute and chronic stages of pain. Lööf et al. (5) was the first to investigate the fear of movement levels in patients with RA and found that the patients with high fear of movement levels correlated with low level of physical activity. Although controlling pain is one indication for successful treatment, the majority of RA patients have significant amounts of pain during daily activities, which interfere them to be physically active (5, (8) (9) (10) . The degree of impairment in each patient can vary according to personal needs and environment. Whatever strategies are involved, the impact of the disease in their life can be inferred from the patient-perceived difficulty in performing activities (24) . Leeuw et al. (26) , reported that fear of pain, fear of work-related activities, fear of movement, and fear of re-injury were described in patients who suffer from pain. RA and osteoarthritis (OA) are very frequent rheumatic diseases that compromise upper and lower extremity disability. Similarly, Güney Deniz et al. (25) , also indicated that high kinesiophobia levels were affecting the early functional status in OA patients after total knee and hip arthroplasty surgery. The patients' perspectives about their fear of movement in the present study also were reflected by the high concordance among the questionnaires regarding lower extremity pain and upper extremity functional disability. We also believe that this functional disability may lead to fear of movement in daily life both as a result or as a cause of pain.
Although the age, gender, and disease-activity characteristics of our DMARD therapy groups were similar, the combined classical DMARDs therapy group exhibited significantly better TSK, Quick-DASH, HAQ-DI, and WOMAC (%) scores.
The regression analysis revealed that the Quick-DASH and WOMAC Pain covariates explained much of the association with TSK score. We believe that it might be feasible to replace disease-related factors such as disease duration, DAS28 score, and age with simpler PROs such as QuickDASH, and WOMAC. Similarly, a longitudinal study reported that pain was the most important predictor of health-related quality of life in RA compared to joint damage, disease activity, depressive symptoms, and disability (4). The relationships were moderate to strong across all of the other PROs: QuickDASH and WOMAC sub-scores. This finding was also consistent with other studies, and supports the recommendation that measuring disability should be a part of daily clinical practice in RA (4) .
Considering that the pain is one of the most common symptom in RA, our correlation results between pain and fear of movement were not surprising. The relation between pain and fear of movement that we noted was also consistent with the previously published literature (3, 5, 8, 9) . The present result of lower extremity pain and avoidance of physical activity in patients with RA can be explained by the fear avoidance. According to this model fear may lead to the avoidance of functional behaviors such as walking which results in disability (25, 26) .
Previous studies have also reported low physical activity levels in patients with RA (5) (6) (7) . The combination of fear of avoidance with upper extremity disability may also result in global functional disability in daily life in patients with RA (13) . The severity of pain in our patients also played an important role in their disability. The ability of the patient to perform their preferred activities related to their function in daily life is an important goal of treatment. Therefore, any efforts that improve fear of movement in patients could also improve functional outcomes since the patients' opinion about their function might play a major role in their management.
Since, the TSK is an overall measure of fear of movement, it is not surprising that the factors associated with age, upper and lower extremity function, and functional disability track one another. Furthermore, the negative beliefs of patients due to lower extremity pain and fear avoidance in upper extremity activities in our study group might work in tandem to decrease physical activity. Similarly, Kinikli et al. (13) , reported that lower handgrip strength and endurance were related to upper extremity functional disability which interferes performing of activities of daily living in patients with RA. The relation between physical activity and pain found in our study supports previous findings (1, 3, 4, 6) .
In the present study, upper extremity disability combined with lower extremity pain, and personal attitudes towards fear of movement might be the obstacles of the achievement of full participation in physical activity level. One potential way of increasing physical activity levels would be to provide additional allied health therapy. However, since health-service resources can be limited, efforts need to be made by physiotherapists to implement strategies to empower patients to increase physical activity levels in daily life. In our study, we demonstrated that the both QuickDASH and WOM-AC Pain score were more strongly correlated with TSK score than the other PROs (7) . Although the HAQ-DI is a generic measure designed to assess difficulty in performing activities of daily living in RA, it is interesting that the correlation with TSK score was lower than the WOMAC sub-scores and QuickDASH. We also observed that upper extremity disability and lower extremity pain had a greater association with fear of movement than disease duration and age. There are several limitations to this study. First of all, we did not recruit a random sample of patients with RA; we instead relied on a sample of patients who were willing to participate. Second, this study did not record all of the sociodemographic and anxiety-depression status data of the patients. The absence of social status measurements, and such as educational level, marital status and psychiatric evaluation may represents a problem since some of the associations between kinesiophobia and disease-related assessments described above might change. In the present study, fear of movement could be assessed with other valid and reliable scales like Fear Avoidance Belief Questionnaire (FABQ). However, there is still a need for measuring kinesiophobia specific to RA patients in literature. The FABQ is used to assess fear of movement for low back pain patients. The questions in the TSK were more suitable for chronic diseases like osteoarthritis and RA. Finally, the study sample was restricted to the heterogeneous nature of the patients with respect to variable drug therapies. However, this study addresses a narrower question that might constitute the basis of a future prospective, longitudinal study to identify predictors of fear of movement in RA.
In conclusion, our results indicated that it is important for health professionals to notice that upper extremity disability and lower extremity pain are influencing fear of movement in patients with RA. Therefore, health professionals may consider evaluating fear of movement and develop targeted multidisciplinary therapeutic interventions to improve health-related quality of life in patients with RA. In future studies, there is a need to fully integrate the allied health services among healthcare professionals to reduce fear of movement in patients with RA.
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